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1 Introduction
The Enhanced DRX feature allows a UE to stop HS-DSCH reception during periods defined by a DRX pattern. The pattern is based on the UE’s dedicated H-RNTI and a set of parameters signalled through the system information. The following general agreements are reflected in the current version of 25.331 [1]:

· The UE shall continuously receive HS-DSCH if it is allocated an common E-DCH resource

· At the release of this resource the UE shall start an inactivity timer

· If configured by the network, the UE shall start/restart this timer if data is received on HS-DSCH (and no common E-DCH resource is allocated)
· At expiry of the timer, the UE shall start discontinuous reception of HS-DSCH according to the DRX pattern

Some clarifications/additions were proposed and agreed, in principle, during RAN2#63bis [2]. In this document, we highlight 5 additional areas where the current specification would benefit from clarification.

2 Discussion

2.1  Downlink activity trigger to maintain continuous reception

The network can configure the UE to use downlink activity to maintain continuous reception for the duration of the inactivity timer (start/restart timer T321). As currently specified [1], this timer is (re)-started when “data is received on HS-DSCH”, which may mean either the UE decoding its H-RNTI on the HS-SCCH or to the UE decoding the HS-DSCH. 
Therefore, it is unclear as to when exactly the T321 timer should be started: in one interpretation the timer could be started at the end of the HS-SCCH subframe, in another interpretation the timer could be started at the end of the HS-PDSCH subframe.  Therefore, it would be beneficial to specify the exact reference starting point for the T321 timer to avoid any ambiguity between the network and the UE.  
For CPC the equivalent of T321, Inactivity_Threshold_for_UE_DRX_cycle, is defined as the number of subframes after an HS-SCCH reception or equivalently after the first slot of an HS-PDSCH reception.  In order to keep the DRX feature consistent with CPC, it is proposed to clarify that the T321 is (re)-started when the UE receives a HS-SCCH carrying its H-RNTI.
Proposal 1: Clarify that T321 timer is started at the end of the HS-SCCH subframe carrying the UEs H-RNTI
2.2 Reception of common DL traffic

The DRX patterns for each UE will be tied to its dedicated H-RNTI. The most aggressive DRX pattern can have a single 2msec Rx burst in a 320 msec DRX cycle. In this extreme case, it would be highly unlikely that the continuous reception periods of all UEs overlap. This may pose a problem for the transmission of any common traffic (CCCH or BCCH). 
In particular, if a System Information Block (using value tags) changes, the network should signal the new value tag to all UEs in CELL_FACH. In Release 7, this is achieved by sending a SYSTEM INFORMATION CHANGE INDICATION message over HS-DSCH using a BCCH-specific H-RNTI.  To guarantee that this message is read by all UEs in a Release 8 cell supporting DRX in CELL_FACH, it needs to be repeated over all known RX burst periods multiple times, potentially leading to a large number of DL transmissions.  It is proposed to discuss whether the repetition of this message over multiple subframes is acceptable.
In the case where it does not seem acceptable to repeat the message, one possible solution is to have a second DRX pattern, which could be cell specific and common to all UEs or a group of UEs.  The network can send the message over the Rxburst period common to these UEs and it can tailor the parameters for the cell specific pattern to minimize the impact on the DRX power saving. 
Proposal 2: Discuss if the repetition of the SYSTEM INFORMATION CHANGE INDICATION over multiple sub-frames is acceptable, or if a DRX pattern common to all UEs should be defined to ease reception of these messages.

2.3 SIB7 reading

As part of the discussions for Enhanced Uplink in CELL_FACH feature, in [3], it was observed that the SIB7 reading time could reduce some of the gains of the feature if the UE is required to wait for the next scheduled SIB7 transmission prior to beginning a PRACH preamble access when moving from CELL_PCH/URA_PCH/idle mode to CELL_FACH/DCH state. 
With the introduction of Enhanced DRX, the SIB7 reading problem can be potentionally extended to CELL_FACH state.   As currently specified, it is not clear what the desired behaviour is for SIB 7 reading for UEs in DRX mode in CELL_FACH.

The UE can be required to always read SIB7, upon expiration of the validity timer, even though it is in DRX mode.  This will allow the UE to always have up to date UL interference values and reduce any potential UL RACH access delays.  However, this would clearly reduce some of the potential power saving gains of Enhanced DRX feature.   

On the other hand, in order to take advantage of the power saving benefits of enhanced DRX the UE can also behave similarly to CELL_PCH, where the UE could “postpone reading the system information block until the content is needed” [1]. This allows the UE to ignore the expiry of the timer, and to continue benefiting from the DRX periods while in CELL_FACH.  
However, this may create a further UL access delay due to the fact that the UE needs to read the UL interference value prior to initiating UL RACH access.  One option discussed in [3] allowed the UE to use a “default UL interference” value when the SIB7 information has expired. The “default UL interference” could be included in the IE “Common E-DCH system info” broadcast as part of SIB5/5bis.  This solution can be expanded to UEs in DRX in CELL_FACH state and thus allow UEs to stay in DRX even though the SIB7 is no longer valid.
Proposal 3:  It is proposed to discuss and clarify what the desired behavior is for SIB7 reading while the UE is in DRX mode in CELL_FACH.  

2.4 Inter-Frequency and Inter-RAT measurements

As currently specified, if the UE is in CELL_FACH and the HS_DSCH_DRX_CELL_FACH_STATUS is set to TRUE the UE shall:

Perform measurements on other frequencies according to the requirements in [19], during the frame(s) with the SFN value not fulfilling the inequality specified in sub-lause 8.5.49 
According to this statement the UE performs these measurements as defined uniquely by the inequality in 8.5.49.  The SFN values that do not fulfil the inequality should theoretically only correspond to periods where the UE is not receiving HS-SCCH, i.e. UE is in DRX.  However, as currently specified there are occasions where the UE is not in DRX, even if the SFN value satisfies the inequality. For example, according to the current rules, the UE may start taking inter-frequency and inter-RAT measurements even when the T321 timer is running.
We need to clarify that the UE performs measurements during the frames(s) with the SFN value not fulfilling the inequality only when the UE is performing discontinuous reception. 

Proposal 4:  Discuss and clarify when the UE shall start taking inter-frequency and inter-RAT measurements and what measurement(s) (if any) the UE does while T321 is running.
2.5 Harmonizing with agreements from RAN#41 [6]
Enhanced DRX was agreed to be an optional feature whose support would be signalled to the network via a capability indication. In order to harmonize 25.331 [1] with this agreement, the following changes need to be made:

· Clause 8.5.48: Need to add an additional condition to evaluate HS_DSCH_DRX_CELL_FACH_STATUS to TRUE (UE supports Enhanced DRX)

· New capability indication needs to be added to the following IEs/RRC messages: RRC CONNECTION REQUEST, UE radio access capability. Subclause 8.1.3.3 also needs to be updated
Proposal 5: Make necessary changes to [1] to harmonize with the agreements from RAN#41.

3 Conclusions

This contribution attempted to clarify a number of issues with the E-DRX work item, and proposes the following:
Proposal 1: Clarify that T321 timer is started at the end of the HS-SCCH subframe carrying the UEs H-RNTI
Proposal 2: Discuss if the repetition of the SYSTEM INFORMATION CHANGE INDICATION over multiple sub-frames is acceptable, or if a DRX pattern common to all UEs should be defined to ease reception of these messages.

Proposal 3:  It is proposed to discuss and clarify what the desired behaviour is for SIB7 reading while the UE is in DRX mode in CELL_FACH.  
Proposal 4:  Discuss and clarify when the UE shall start taking inter-frequency and inter-RAT measurements and what measurement(s) (if any) the UE does while T321 is running due to reception of DL data.
Proposal 5: Make necessary changes to [1] to harmonize with the agreements from RAN#41.
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